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OAbstract: 

IOBLEM TO BE SOLVED: To provide a piezoelectric ceramics material 
sable of being sintered at a low temperature (<1,000°C) where 
aporation of PbO can be avoided and capable of being produced at a 
Juced cost. 

)LUTION: This piezoelectric ceramics material contains a mixture having 
;omposition located inside a region surrounded by a hexagon ABCDEF 
GHIJKL) in a ternary composition diagram of PbTi03, PbZr03, and Pb 
n1/3 Nb2/3)03 or Pb(Mn1/3Sb2/3)03 as principal ingredients and a 
rtain quantity added of an oxide such as Mo03 or V205 as a subsidiary 
;redient. 
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OTICES.* 

an Patent Office is not responsible for any 
ages caused by the use of this translation. 

his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
i the drawings, any words are not translated. 



AIMS 

aim ( l] ] It is the oxide piezoelectric-ceramics ingredient which uses PbTi03, PbZr03, and Pb(Mnl/3Sb 2/3) 03 as a 
icipal component. The presentation on the three-component-system composition diagram of PbTi03-PbZr03-Pb 
il/3Sb 2/3) 03 A (59-mol% and 40-mol% and one-mol%) and B (29-mol% --) 70-mol% and one-mol%, C (20- 
1% and 65-mol% and 15-mol%), D (35-mol% and 40-mol% and 25-mol%) and E (50-mol% --) It is within the limits 
he hexagon ABCDEF surrounded by F (65-mol% and 25-mol% and ten-mol%) (the line top which connects A, B, C, 
E and F each point is included) 25-mol% 25-mol%. As an accessory constituent at least one sort among M acid 
•sts (MOx-V 205 La203, Bi203, ZnO, CuO, PbO, W03), and Mo03 ~ containing ~ said principal component 
ght - receiving -- 10 in all - less than [ wt% ] (0 is not included) - the piezoelectric-ceramics ingredient 

afm2HHs b the oxide pifzoelectric-ceramics ingredient which uses PbTi03, PbZr03, and Pb(Mnl/3Nb 2/3) 03 as a 
icipal component. The presentation on the three-component-system composition diagram of PbTi03-PbZr03-Pb 
ol/3Nb 2/3) 03 G (54-mol% and 45-mol% and one-mol%) and H (37-mol% ~) 62-mol% and one-mol /o, I (20- 
1% and 50-mol% and 30-mol%), J (25-mol% and 30-mol% and 45-mol%) and K (40-mol% «) It is within the limits 
he hexagon GHIJKL surrounded by L (55-mol% and 25-mol% and 20-mol%) (the line top which connects G, H, I, J, 
and L each point is included) 45-mol% 15-mol%. As an accessory constituent at least one sort among M acid ghosts 
Ox V 205 La203, Bi203, ZnO, CuO, PbO, W03), and Mo03 ~ containing ~ said principal component weight - 
eiving - 10 in all -'- less than [ wt% ] (0 is not included) ~ the piezoelectric-ceramics ingredient characterized by 
itaining. 



anslation done.] 
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TAILED DESCRIPTION 



;tailed Description of the Invention] 

Sd of the Invention] Especially this invention relates to the piezoelectric-ceramics ingredient used for piezoelectric- 
amics manufactures, such as various ultrasonic vibrators, a ceramic filter, the piezo-electric sounding body, and an 
;trostrictive actuator, about a piezoelectric-ceramics ingredient. 
02] 

;scription of the Prior Art] In recent years, as a piezoelectric-ceramics ingredient, the electrostrictive ceramics (it 
deviates to PZT system electrostrictive ceramics hereafter) which contains PbTi03 and PbZr03 as a principal 
nponent is used general-purpose. Generally, the sintering temperature which that manufacture takes at this kind of 
2trostrictive ceramics is about 1260 degrees C in binary system, and sintering temperature has become low nearly 
)0 degrees C somewhat in the multicomponent system PZT system electrostrictive ceramics which made compound 
ovskites dissolve as the third fourth component further for a property improvement. 
03] 

oblem(s) to be Solved by the Invention] By the way, in the sintering course of PZT system electrostrictive ceramics, 
> known that evaporation of PbO which is one of the principal components will increase from nearly 1000 degrees C 
idly, therefore there is a problem that a lot of PbO evaporation takes place, in the above-mentioned temperature field. 
•bO evaporates, when causing a presentation gap of a sintered compact and causing dispersion in a property, and 
;radation, the lead component which evaporated causes environmental pollution. 

'04] Then on manufacture of PZT system electrostrictive ceramics, it has become very important to control 
iporation of PbO and, for that, it is desirable to make sintering temperature into 1 000 degrees C or less. It is expected 
t palladium will be reduced in the configuration of an internal electrode, and it can increase a silver ratio if sintering 
iperature can be fallen in the case of the laminating mold piezoelectric device really manufactured by baking, and 
x>mes advantageous in respect of a manufacturing cost when lowering of sintering temperature is useful also in 
pect of energy saving. Thus, it is useful to reduce the sintering temperature of a piezoelectric-ceramics ingredient also 
he point which embodies energy saving, while it is advantageous in respect of a manufacturing cost. 
i05] However, in the case of the conventional PZT system electrostrictive ceramics mentioned above, there are the 
lowing ****. That is, generally, since sintering temperature is usually 1200 degrees C or more, evaporation of PbO is 
>ided or there is a problem from which it becomes difficult to reduce a manufacturing cost. 

106] Therefore, it was made that this invention should solve such a trouble, and the technical technical problem is to 
er the piezoelectric-ceramics ingredient which reduced the manufacturing cost while being able to sinter it at the low 
iperature (1000 degrees C or less) which can avoid evaporation of PbO. 



eans for Solving the Problem] A kind or by making two or more sorts dissolve, by binary system, an improvement of 
• dielectric characteristics which were not obtained and a piezo-electric property is made by PbTi3-PbZr03, and it is 
isented with multicomponent PZT system electrostrictive ceramics by practical use in compound perovskites. 
"Ti03-PbZr03-Pb(Mnl/3Sb 2/3) 03 system electrostrictive ceramics and PbTi03-PbZr03-Pb(Mnl/3Nb 2/3) 03 
item electrostrictive ceramics are making Pb(Mnl/3Sb 2/3) 03 and Pb(Mnl/3Nb 2/3) 03 dissolve, and thousands of 
undreds to ] mechanical quality factors and high dielectric characteristics, and a piezo-electric property are acquired. 
)08] Namely this invention is an oxide piezoelectric-ceramics ingredient which uses PbTi03, PbZr03, and Pb 
nl/3Sb 2/3) 03 as a principal component. The presentation on the three-component-system composition diagram of 
Ti03-PbZr03-Pb(Mnl/3Sb 2/3) 03 A (59-mol% and 40-mol% and one-mol%) and B (29-mol% --) 70-mol% and 
»-mol% C (20-mol% and 65-mol% and 15-mol%), D (35-mol% and 40-mol% and 25-mol%) and E (50-mol% --) It 
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vithin the limitaof the hexagon ABCDEF surrounded by F (65-mol% and 25-mol% and ten-mol%) (the line top 
ich connects A, B, C, D, E 5 and F each point is included) 25-mol% 25-mol%. As an accessory constituent at least one 
t among M acid ghosts (MOx:V 205, La203, Bi203, ZnO, CuO, PbO, W03), and Mo03 - containing -- said 
ncipal component weight - receiving - 10 in all - less than [ wt% ] (0 is not included) - it is the contained 
zoelectric-ceramics ingredient. 

'09] Moreover, this invention is an oxide piezoelectric-ceramics ingredient which uses PbTi03, PbZr03, and Pb 
nl/3Nb 2/3) 03 as a principal component. The presentation on the three-component-system composition diagram of 
ri03-PbZr03-Pb(Mnl/3Nb 2/3) 03 G (54-mol% and 45-mol% and one-mol%) and H (37-mol% -) 62-mol% and 
;-mol%, I (20-mol% and 50-mol% and 30-mol%), J (25-mol% and 30-mol% and 45-mol%) and K (40-mol% -) It is 
hin the limits of the hexagon GHIJKL surrounded by L (55-mol% and 25-mol% and 20-mol%) (the line top which 
meets G, H, I, J, K, and L each point is included) 45-mol% 15-mol%. As an accessory constituent at least one sort 
ong M acid ghosts (MOx:V 205, La203, Bi203, ZnO, CuO, PbO, W03), and Mo03 containing said principal 
nponent weight - receiving - 10 in all - less than [ wt% ] (0 is not included) - it is the contained piezoelectric- 
amics ingredient. 

•10] In this invention, in PbTi03-PbZr03-Pb(Mnl/3Sb 2/3) 03 system or PbTi03-PbZr03-Pb(Mnl/3Nb 2/3) 03 
tern, as an accessory constituent Sintering temperature can be fallen to 1000 degrees C or less by adding a kind and 
>03 [ one in all quantum ] at least among V205, La203, Bi203, and ZnO, CuO, PbO and W03. 

nbodiment of the Invention] Below, the gestalt of implementation of invention of this invention is explained, 
siring to a drawing. 

»12] Drawing 1 is drawing showing the presentation range by the gestalt of operation of the 1st of this invention. 
>13] The presentation range of a principal component is expressed on the three-component-system composition 
gram of PbTi03-PbZr03-Pb(Mnl/3Sb 2/3) 03. A (59-mol% and 40-mol% and one-mol%) and B (29-mol% --) 70- 
1% and one-mol%, C (20-mol% and 65-mol% and 15-mol%), It is within the limits of the hexagon ABCDEF 
rounded by D (35-mol% and 40-mol% and 25-mol%), E (50-mol% and 25-mol% and 25-mol%), and F (65-mol% 
i 25-mol% and ten-mol%) (the line top which connects A, B, C, D, E, and F each point is included). 
H 4] The following explains the piezoelectric-ceramics ingredient of this invention based on a concrete example (the 
imple of a comparison is included) including the manufacture process. 

H5] As a raw material of a principal component and an accessory constituent, PbO, Ti02, Zr02, MnC03, Sb203, 
>03, V205, La203, Bi203, and ZnO, CuO and W03 were prepared so that it might become a predetermined 
mentation, respectively, and with the zirconia ball, such raw material powder was put in into the acrylic pot, and 
ried out wet blending to the beginning for 20 hours. 

H6] Next, after performing **** for such mixed powder in alumina ****** after dehydration desiccation, wet 
nding of each ****** was carried out with the zirconia ball in an acrylic pot for 15 hours. 

H 7] Then, the binder was mixed to the **** pulverized powder obtained by carrying out dehydration desiccation, it 
s pressurized, and it fabricated in the diameter of 1 5mm, and thickness of 3mm. After calcinating this Plastic solid at 
) degrees C - 1050 degrees C for 2 hours and processing each sintered compact into the thickness of 1mm, the silver 
jte was applied to both sides and it considered as the sample by being burned at 450 degrees C and forming an 
ctrode. 

)18] Thus, polarization processing was carried out for each obtained sample in 100 degrees C, 4kV /, and 15 minutes 
a, and specific-inductive-capacity epsilonr, the electromechanical coupling coefficient Kp, and the mechanical quality 
tor Qm were measured. A measurement result is shown in a table 1 with the presentation of each sample. In addition, 
a table 1, T.S. is sintering temperature and showed the temperature which is the need and which can most be sintered 
ow temperature to that the sintered compact consistency rho becomes three or more 7.5 g/cm. 
)19] 

table 1] 
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a, b, c0l!M£liniol%, d©##li wt%T?&5. 
tts d©()rttt, &J^©l6fit?rmolifcT?^LTV^. 

)201 About a piezoelectric-ceramics ingredient, as a reason which limits the presentation range, epsilonr<400 of each 
nnle and Kp<25% a property deteriorates, and in this invention, since it is lacking in practicability, the thing ot 
o<500 is excepted from this invention. Moreover, when the addition of an accessory constituent exceeds the generic 
im of this invention, it becomes uneven, and since it is not desirable, an organization is excluded. 
)21] The presentation range can be determined by eliminating the sample applicable to such an unsuitable matter, and 
: sample in which the property deteriorated. 

)221 An example is shown in drawing 3 about the relation between the sintenng temperature of a typical sample, and 
intered compact consistency. At least 1000 degrees C or less of sufficient sintered compact consistencies were 
tained. 
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>3] Drawing 2 is drawing showing the presentation range by the gestalt of operation of the 2nd of this invention. 
>4] The presentation range of a principal component is expressed on the three-component-system composition 
ram of PbTi03-PbZr03-Pb(Mnl/3Nb 2/3) 03. G (54-mol% and 45-mol% and one-mol%) and H (37-mol% -) 62- 
% and one-mol%, I (20-mol% and 50-mol% and 30-mol%), It is within the limits of the hexagon GHIJKL 
ounded by J (25-mol% and 30-mol% and 45-mol%), K (40-mol% and 15-mol% and 45-mol%), and L (55-mol% 
25-mol% and 20-mol%) (the line top which connects G, H, I, J, K, and L each point is included). 
>51 Like the gestalt of operation of the 1st of this invention, as a raw material of a principal component and an 
^ssory constituent, PbO, Ti02, Zr02, MnC03, Nb203, Mo03, V205, La203, Bi203, and ZnO, CuO and W03 
e prepared so that it might become the presentation of each sample shown in a table 2, respectively. After that, it 
mfactured by the same approach as the gestalt of operation of the 1st of this invention, and many properties were 
isured. The result at that time is shown in a table 2. 
26] 

:able 2] 
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*0ov»fct>©tt, j*&80»**J6Bft. 

e, f, g no», h(O^I4irt%-e*)5. 

its hflOfctt, 8Jj££©fi#**W6. 

127] About a piezoelectric-ceramics ingredient, like the gestalt of operation of the 1st of this invention as a reason 
ich limits the presentation range, epsilonr<400 of each sample, and Kp<25%, a property deteriorates, and m this 
ention since it is lacking in practicability, the thing of Qm<500 is excepted from this invention. Moreover, when the 
lition of an accessory constituent exceeds the generic claim of this invention, it becomes uneven, and since it is not 
iirable an organization is excluded. Therefore, the piezoelectric-ceramics ingredient which can be calcinated at low 
iperature 1 000 degrees C or less with a high property is obtained by considering as this presentation range. 
,28] The presentation range can be determined by eliminating the sample applicable to such an unsuitable matter, and 
: sample in which the property deteriorated. 
)29] 
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feet of the Invention] According to [ as stated above ] this invention, it is PbTi03 and PbZr03 as a principal 
iponent and an accessory constituent, Pb(Mnl/3Sb 2/3) 03, Pb(Mnl/3Nb 2/3) 03, and Mox and Mo03 (however, 
x) It can sinter at the low temperature 1 000 degrees C or less which can avoid evaporation of PbO by using in the 
imum dose range. V2 -- a kind is included at least among 05, La 203, Bi203, and ZnO, CuO, PbO and W03 -- 
rying out - And specific-inductive-capacity epsilonr becomes possible [ offering the piezo electric crystal ingredient 
h which 400 or more and an electromechanical coupling coefficient Kp have 25% or more, and a mechanical quality 
tor Qm has 500 or more outstanding properties by energy saving and low cost ]. Therefore, this invention is 
ustrially useful. 



anslation done.] 
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an Patent Office is not responsible for any 
ages caused by the use of this translation. 
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: ** shows the word which can not be translated, 
the drawings, any words are not translated. 
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(P2001-58872A) 

(43) £01 B ¥jffil3ip 3fl6H (2001. 3. 6) 



(so intci.' mrnmn fi f-?n-r(##) 
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HO 1L 41/187 HO 1L 41/18 1 0 1 F 



(2i>aj«#^ 


#^¥1 1-232290 


(71)tnKA 000134257 








(22)ittBIB 


¥j£l l*f 8 M 19 B (1999. 8. 19) 








(72)«IH# n 


















F^— A (#3?) 40031 AA09 AA11 AA12 AA13 AA18 






AA19 AA25 AA26 AA32 AA34 






AA35 BA10 



(54) mwv&m &&mmt& 



(57) imwi 

mmi P bO ElilX'S 3 ffifi (lOOOIC 

PbTiOa, PbZrOa, Pb (M 
ni/3 Nbz/3 ) O3, fcSWi, Pb (Mn 
1/3 Sb2/s ) Os ^3H7Bifif£0± 
T\ 7%ft^A B C D E F GSSWi. G H I J K L) T' 
S$nfci!Hrtt, ffiffi&k. LTs MoOs £V 2 Os 




•4 



(2) 



0 0 1 -5 887 2 



im&m 1 ] PbTiOs, P b Z r O 3 , Pb (M 

m/3 sb 2 /3 ) o 3 ttix&fttTzmimEmm 

mUnr^-oX, ^<D&£h\ PbTiOa-PbZr 
0 3 -Pb (Mni/3 Sb2/ 3 ) O3 OE^Mffi 
i£l2±T% A ( 5 9 m o 1 %, 4 0 m o 1 %, lmol 
%) N B (2 9 mo 1 %, 7 Omo 1 %, lmol 
%) N C (2 Omo 1 %x 65moI%^ 15mol 
%K D ( 3 5 m o 1 %. 4 0 m o 1 %. 25mol 
%K E ( 5 0 m o 1 %, 2 5 m o 1 %. 2 5 m o 1 10 
%) s F (65moll 2 5 rn o 1 %, 1 0 m o 1 
%) T'iSnSA^JgABCDEF^grt (A, B, 
C, D, E, F#^^^±^:#t?) Ic&tU fro, 
SM^lt, MSft» (MO« :Vz05, LazO 
3, Bi 2 0 3( ZnO, CuO, PbO, WO3) O 
5^ '>4<ttl»tMo03 m&3=Mft 

mm^MLr. cifr^x 1 owt%*i co**s-r) 

[IS^3M2] PbTiOa, PbZrOs, Pb (M 

m/3 Nb2/ 3 ) o 3 zmitm&wm 20 

gffST'Sot, *<0ffl/£tf. PbTi03-PbZr 
Os-Pb (Mni/3 Nbz/3 ) O3 OHSJMIB 
JKH±"Cn G (54mol%, 4 5mol%, lmol 
%) > H (3 7 mo 1 %> 6 2mo 1 %. lmol 
%), I (20mol%, 50mol%, 30mol 
%) , J (2 5 mo 1 %^ 30mol%, 45mol 
%) N K (4 Omo 1 %. 15mol%> 45mol 
%K L (5 5 mo 1 %, 2 5mo 1 %. 20mol 
%) THSnS/NftJBGH I J KL<Ofi5fflF*3 (G, H, 
I. J, K, L*jS*«S«B±**t?) tcfet), fro. 30 
»M»fc bT, M»ffc» (MO x : V 2 O 5 , L a 2 O 
3, B12O3, ZnO, CuO, PbO, WO 3 ) <0 
o*>, '>4<fctiii:Mo03 tttfrs ISfH^Scft 

[0 0 0 1 ] 
[0 0 0 2] 

ifi** EWWStLm PbTi 

03 ^p b z r 03 it&$ l fttLx<£&mmii^5.y? 

6 £ £ &c ft lb lc Jg-g^ p7X^ 

TSfft-b7^y*xm *asfi£#£sw£^ 120 so 



[0 0 0 3] 

[^#ll«LJ:}i:**IUn £C3T\ PZT^jE 

spbo^i^i oooTcjaa^ssfttciiia-rsc 

OPb03R«««iBcai:if^H»y** 0 PbO^M 

[000 4] fCT% PbO^ll^JttSc^^ 
PZT3RJE«-b9 5y*XO«Jt±, ^f^cIS^^^ 
T^D, COfca&lCli, j^ajg^rl 0 0 OTITIC *T 
5Ci««aSLl\ SBBiBSOffiTtt. flfx*;!/*-© 

£-r*fc*rirc*s±K:, mar* -*«dc-e«ift«tis 
turns Mo cfD^oic i±wmmttm<D%mu&* 

[0 00 5] LfrU ±SBbft!K*OPZTIREE«-fe^ 
jRtc. «*8iSaK>SIfft 1 2 0 01CW±T?*5fc«), Pb 

^<ft^nftfe©T% eo&fBWRBtf:. PbOO 

ai««:isr»T*5fia (1 0 0 oicwt) -c*i*§nrsE-c 

[0 00 7] 

^ y^Xfci:. PbTi3-PbZr03«^D7 

x#^ tm*— m&L<i±&mm®z*£2>££te& 
3fcS#asftT, fflict^nti/^o PbT i 03 - 

PbZr0 3 -Pb (Mni/3 S b 2/3 ) Os^ff 
t^^^mWPbT i0 3 -PbZr0 3 -P 
b (Mni/3 Nb2/3 ) O 3 2£JElHrt7 ^ y ^X 
Pb (Mni/s Sb2/ 3 ) Os^Pb (Mn 
1/3 Nb2/ 3) 0 3 *H»S*SCtt». &5fr£ 

[0 0 0 8] gp^, P b T i O3 , P b Z r 

O3, Pb (Mni/s Sb2/ 3 ) Os 
5«tiElia«»WoT, tO«J«3B«. PbTi 
03-PbZr03-Pb (Mni/3 Sbz/3 ) O 
3 <D=/£#&ffi/£0±T\ A (5 9mol% 4 Omo 
1 %. 1 m o 1 %) , B C 2 9 m o 1 %, 7 0 m o 1 



(3) 
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%, 1 mo 1 %) > C (2 Omo 1 %, 6 5mol% 

1 5 mo 1 %) , D (35mol% 4 Omo I %, 2 
5 mo 1 %) , E (SOmoll 2 5 m o 1 %, 25 
mol%) > F (6 5 mo 1 %> 2 5mol%, 10m 

0 1 %) T'l^nSAft^ABCDE Ftf^Hft (A, 
B, C, D, E , F#jS£tt.JTO±*rStrt 

O, fMfr^LT, MBKtft (MOx : V2O5, La 

2 O3 , B i 2 O3 , ZnO, CuO, PbO, W 
O3) ^(^lliMoOa ££rg*, tu 
IB*«»WllcWbT, **>#T 1 0 w t CO* 10 

[0 0 0 9] *fSWfci\ P b T i O3 , PbZr 

03 , Pb (Mni/s Nb2/ 3 ) 0 3 *£titftt* 
S»ft«EEfln»t»«S"e*oT, fOfi«^ PbTi 
Oa-PbZrOa-Pb (Mni/3 Nbz/3 ) O 
3 <OHlS»^BJ:^ G (5 4mol%, 4 5 mo 

1 %, 1 m o 1 %) , H ( 3 7 m o 1 %, 6 2 m o 1 
%, lmolW, I (2 0mol%, 5 0mol% 
30raol%) s J (2 5 mo 1 %, 3 0 m o 1 %, 4 

5 m o 1 %) , K (4 0mol%, 15mol%, 4 5 20 
mo 1 %) , L (5 5 mo 1 %, 2 5 m o 1 %, 20m 

0 1 %) T'itMAMGH I J KLOSSfflrt (G, 
H, I, J, K, L*j£*Jlg-Kia±*r&<&) kl*!>\ 

IM»^LTs MBtffcSft (MOx : V2 Os , La 
2O3, Bi2 O3, ZnO, CuO, PbO, W 
O3 ) <Do*>s '>4<ttiatMo03 tO 
E±ric»ifilc»Lt^ <&*^T 1 Ow t %5*m (0* 

[0 0 10] PbTiOa-PbZrOa 
-Pb (Mni/3 Sbz/3 ) O 3 SKfeSWi P b T 30 

1 O3 -P b Z r O3 -P b (Mni/3 N b 2/3 ) 
O3 mOtfttlsT. V2 Os , L a 2 Os , B i 

2 O3 > ZnO, CuO, PbO, W0 3 <Dv'Z / J>%:< 

T\ mBK* 1 0 0 oTiaTfcffiTrsc t^n?* 

[0 0 1 1 ] 



[0 0 1 2] Hi tt. *»Koai ©»&©JgJJ£lcJ:£ 

[0013] ^»Offl^lBH«, P b T i O 3 - P b 
Zr03-Pb (Mni/3 Sb2/3 ) 0 3 ^HS^ 
^S^±T*S2ru A (59mol% 40mol 
%, 1 mo 1 %) , B (2 9 mo 1 7 Omo 1 %, 
1 mo 1 %) , C (2 Omo 1 %, 6 5 mo 1 %, 15 
mo 1 96) « D (3 5 mo 1 %, 4 Omo 1 %, 25m 

0 1 %) , E ( 5 0 m o 1 %, 2 5 m o 1 %, 2 5 m o 

1 %) , F (65mol% 2 5mo 1 %, 1 Omo 1 
%) TJHSnS/NftJBABCDEFOlBHrt (A, B, 
C. D, E, F#^*«J5»±*«ty) tc&£ 0 

[0 0 14] JMTtt, *«MOff««B«S«:; *-£>S! 

■wrr* 0 

[0015] mmc ^ft&&um&ft<oBmtis 

T, PbO, T i O2 , Zr0 2 , MnCOa, S b 2 
O 3 , M o O 3 , V2O5, Las 03v Bi2 03, 

zno, cuo, wo 3*, ^n^nmsofflfiEtfts 
[0016] iin&om^^ttbmmt. 
[0017] 5i*«*. mtm&LTmznrc^ffimw 

t»JC/M>^3&iS-&bTfinELx Igl 5 mm, ff* 3 
mm^L/Co C(DmBft&7 5 0^—1 0 5 Ot^ 
2R#IHJ*8U *jWS#*l mmOJPSlCtalLfc^, 

[0 0 18] COcfcdtCbTff&n/c^a^l 0 0 
4kV/mm, 1 5#r#«ffiJI*rU JtRW e 

fc*5, siwt, t. s. *±«tsia*t*, mi&ftm 

[0 0 19] 



50 



4 



( 4 ) Wffl2 0 0 1 -5 8.8.7 2 

5 6 



No. 0 


*a * » 


tt £ 3) 




a 


b 


I c 


id 


T.S. 


i f ' 


: K P 




1 * 


64 


; 35 


1 1 


■ l(60VA-4QMoOi) 


910 1 


; 350 


| 15% 


! 450 




2 


59 


40 


1 


; l(60VA-4QMoft) 


900 1 


j 430 


' 25% 


; 510 




3 


44 


, 55 


; 1 


; l(60VA-40MoOj) 


900 1 


;1080 


: 49% 


; 500 




4 


29 


: 70 


: l 


' I(60ViO*-40MoO,) 


890 t 


: 400 


: 26% 


; 520 




5* 


27 


! 72 


: l 


! 1(60ViCM0MoOj) 


890 1 


: 300 


: 19% 


; 510 




6* 


70 


: 20 


: io 


1 l(60V 3 Oi-40MoO,) 


880 t 


! 580 


: 18% 


52210 




7 


65 


: 25 


: io 


J K60VA-40MOO,) 


880 t 


: 620 


: 27% 


12470 




8 


45 


i 45 


: io 


: l(60V 2 Or40MoO0 


870 1 


MUO 


: 51% 


:noo 




9 


30 


60 


5 10 


! K60V1O5-40MOO,) 


870 1 


: 410 


! 26% 


J3500 




10 • 


20 


70 


1 10 


[ 1 (60V : 0^40MoOO 


870 1 


j 330 


■ 16% 


•4750 




11 • 


60 


25 


15 


l(60V J O,-40MoO J ) 


860 1 


• 700 


24% 


'1060 




12 


55 


30 


15 


KfiOVjCWOMoOO 


850 t 


; 750 


28% 


1110 




13 


35 


50 


15 


K60V^5-40MoO3) 


840 1 


,1150 


47% 


1950 




14 


20 


65 


15 


1 (60V 2 Os-40MoO,) 


840 1 


410 


26% 


3920 




15* 


17 


68 


15 


1(fiOVaO,-40MoO,) 


840 1 


390 


25% 


4140 




16* 


53 


22 


25 


K6OV1CMOM0O,) 


810t 


980 


21% 


360 




17 


50 


25 


25 


l(60VA-40MoO») 


810TC 


1090 


28% 


510 




18 


35 


40 


25 


l(60V^-40MoO0 


810t 


870 


27% 


630 




19 • 


32 


43 


25 


l(60V:O,-40Moa) 


800 1 


750 


24% 


1070 




20* 


51 


45 


4 


0 


I180t 


1220 


59% 


1750 




21 


51 


45 


4 


UdOVaCMOMoOj 


880 1 


1250 


58% 


1400 




22 


51 


45 


4 


2(60V 3 O>-40MoO 3 ) 


860t 


1290 


57% 


1260 




23 


51 


45 


4 


5(6QViO,-40MoOi) 


850 1 


1330 


57% 


1140 




24 


51 


45 


4 


8(60ViOi-40MoO,) 


830 1 


1180 


55% 


990 




25* 


51 


45 


4 


10(60VA-40MoOi> 


820 1 


1020 


49% 


800 


mm- 


26 


51 


45 


4 


l(40VA-60MoO,) 


870 1 


1310 


57% 


1270 




27 


51 


45 


4 


HlOLfcCWGMoOJ 


890 1 


1270 


58% 


1120 




28 


51 


45 


4 


K20BuOr80MoO 3 ) 


860 1 


1300 


55% 


1060 




29 


50 


40 


10 


l(20ZnO-80Moa) 


870 1 


940; 


41% 


1860 




30 


50 


40, 


10 


2(30CuO-70MoOa) 


860 t 


950; 


40%: 


1690 




31 


50 


40 


10 


2(42PbO-8WOr50MoO>) 


850t ; 


910: 


43%; 


1740 




32 


50 


40! 


10 


2(35PbO-5UOr60MoO0 


840 1 j 


940! 


42%; 


1630 




33 


50 


40: 


10, 


5(28PbO-7CuO-65MoO0 


830t ! 


990: 


40%: 


1550 




34 


50 : 


40: 


io: 


5(25BLOr75Moaj 


840 1 : 


IOOO: 


39%: 


1410 




35* 


50 : 


4o; 


io: 


10(20BbOr80Moa) 


800 1 ! 


910! 


31%; 


940 





2) a, b % c li mol%, dOftliwi%t'fc5 e 

[0 0 2 0] *SBB*C*lf^T, EWnWWcRlt, CO 0 2 2] H 3 k:, ttm&l*im<Ojm£U&t)ffiS& 

r<400, Kp<25% Qm< 5 O O <Z>t><0&. «f fc*BB#*fttf»&hfc 0 

tt*^ffcLT*ffltt*cSLl^ca6, *SMB/n6«4|IW1.* [0 0 2 3] 0 2«\ *mi<om 2 omB&<D&mc & & 

fcifrg\ mmifi^&—£l3:*>. #$L<fc^;fca&Bf^* [00 2 4] ±j«#©j&S«Ht±, PbTiOa-Pb 

Mo ZrOs-Pb (Mni/3 Nbz/3 ) OsOE^ 

[00 2 1 ] COi^a^anWlfcKa'rSttSiWtt 3RfiJ«B±T**SfU G (5 4mol%, 4 5mol 

*^ftLfcK»t*WI^*Cfck:±0. <a«IBH*tt 1 mo 196). H (3 7 mo 1 96, 6 2mol%. 

g«Cttfr**5 0 so 1 mo 196), I (2,0mol%. SOmoll 3 0 



(5) 
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mo 1 96) , J (2 5mol%>. 3 0mol%, 45m 
ol%) , K (40mol%s 15mol%, 45mo 

1%), L (55mol%, 2 5mol%, 20mol 
%) T'HSnS/Nll^GH I J K LcDffiHrt (G, H. 

I. J, K, L&&tkfiS£n±**gt?) IC&Z* 

[oo2 5) <D^comm tmmic^ 

ft$S&Zf8Wft<DmfttLX, PbO, T i Oz , Z r 
Oz, MnCOss N b2 O3 , M0O3 , V2 Os , 



La!03, Bii03> ZnO> CuO, WO 3 £\ 

■To 
[002 6) 
[^2) 



No. 




ft ft • 




e 


' f 


g 


!h 


T.S. 


i 1 t 


Kp 




36 * 


59 


40 


; 1 


5 1 (60V^) 5 -40MoO J ) 


900*0 


; 370 


14% 


; 980 




37 


54 


, 45 


i 1 


l(60V:CM0Moa) 


900 1 


! 420 


26% 


; 600 




38 


44 


i 55 


i 1 


i l(60V,CM0MoOi) 


890 O 


! 980 


! 50% 


; 550 




39 


37 


! 62 


: 1 


i 1 (60V,a-40MoO0 


890 1 


! 550 


; 27% 


! 750 




40* 


34 


; 65 


; 1 


j l(60V 2 O»-40MoO 3 ) 


880 O 


; 400 


: 18% 


: 890 




41 * 


60 


: 20 


: 20 


! 1 (60VA-40MOO,) 


830 O 


: 420 


: 16% 


11630 




42 


55 


: 25 


: 20 


! l(60VA-40Moa) 


830 1 


1 530 


: 25% 


12100 




43 


40 


: 40 


! 20 


i 1 (60V 2 O 5 -40Moa) 


830*0 


11020 


: 55% 


1 1570 




44 


25 


i 55 


; 20 


! 1 (60VA-40MOO,) 


820 t 


! 470 


I 28% 


33200 




45 * 


20 


! 60 


i 20 


: 1 (60V A-40Moa) 


820 t 


; 380 


' 25% 


;4!00 




46* 


55 


15 


i 30 


t(60V,O s 4aMoO 3 ) 


820*0 


560 


24% 


•1200 




47 


45 


25 


! 30 


l(60v 2 os-4QMOOl) 


820 *C 


710 


29% 


11150 




48 


30 


40 


: 30 


1 (60VA-40Moa) 


820 *o 


1160 


44% 


;1780 




49 


20 


50 


, 30 


K60V2OS-40MOOJ 


810*0 


520 


28% 


,2430 




50* 


15 


55 


30 


l(60VA-40Moa) 


810 1 


430 


24% 


2610 




51 * 


45 


10 


45 


1 (60VA-40MoO3) 


800 1: 


860 


13% 


320 




52 


40 


15 


45 


l(60VzO,-40Moa) 


800*0 


880 


25% 


500 




53 


25 


30 


45 


t l y* At T f\ A to * yv \ 

1 (60V:Os-40MoOj) 


800*0 


700 


26% 


760 






15 


40 


45 


K6OVA-4OM0O3) 


790*0 


640 


15% 


950 




55* 


47 


48 


5 


0 


1170*0 


1110 


62% 


1660 




56 


47 


48 


5 


1 (60v,o s -40Mooo 


860*0 


1200 


60% 


1300 




57 


47 


48 


5 


2(60ViO5-40MoOi) 


840*0 


1220 


60% 


1250 




58 


47 


48 


5 


5(60V 2 O5-40MoO0 


830*0 


1230 


59% 


1230 




59 


47 


48 


5 


8(60ViO 5 -40MoOi) 


800*0 


1210 


55% 


1100 




60* 


47 


48 


5 


10(60V 2 O,^0MoO J ) 


790*0 


1190 


47% 


970 




61 


47 


48 


5 


1 (40V 2 O5-60MoO 3 ) 


850*0 


1210 


59% 


1270 




62 


47 


48 


5 


KlOUC^MoOO 


870*0 


1270 


58% 


1140 




63 


47 


48 


5 


K20BbOr8QMoO 3 ) 


840*0 


1250 


50% 


1090 




64 


45, 


40 


15; 


l(20ZnO-80MoO0 


850*0 


1080 


54% 


1450 




65 


45; 


40 


15 i 


2{3OCuO-10MoCh) 


840 1 


1130, 


52% 


1340 




66 


45; 


40' 


15; 


2(42Pba8WOr50MoO 3 ) 


820*0 , 


1150 1 


51% 


1210 




67 


45: 


40; 


15: 


2(35^5^3-60)4003) 


830 1 


1200. 


50% 


1260 




68 


45; 


40! 


15: 


5(28PbO-7CuO-65MoO0 


810*0 


1180; 


46% < 


1290 




69 


45: 


401 


15: 


5(25Bi^r75Mo03) 


830*0 


1150! 


45%, 


1070 




70* 


45! 


401 


15: 


10(20BbOr80MoO3) 


780*0 ; 


1210! 


40%: 


950 





2)e, f, g Officii molfc, h©^&|iwt%T'2>5o 
[0 0 2 7) ^fgWfcfc^T, E«K^«^cMbT, MVBmtmmc, &Um>oiE>?>e r < 4 OO, K p 

z<Dmi$.&m*mfet?>m&bLz, ^mm<om\ <om *> <2 5%, Qm<5.o,o©toti, wm^ttmm 



9 



(6) 



^2 0 0 1 - 5 8.8.7 2 

10 



<DMf£SM£'?2>C£T\ *WttT, 1 OOOTCWTO 

[oo2 8] coctift^wwKBtarftiwtwit 

CO 0 2 9] 

i*»**tfB|j*»fcLrOP b T i 0 3 , Pb.ZrO 
3 > Pb (Mni/3 Sb2/3 ) O3 . Pb (Mn 
1/3 Nbz/3 ) Oa. Mox, M0O3 CfcTSLM 
ox ti> V2O5. La2 03 , Bi 2 03 > ZnO, 
CuO, PbO. W03©5"6 / >4<fct-SS:$tfC 



CH-1] 




s^an-ess 1000 t:wTo«iaT*«BBpr*iTf, t 

^felt»«*e rtf4 0 0«±, 1^««&&«»K p 
5%«±. i«WaIMQm^5 0 0«±O«n 

[@ 1 ] 1 O^QKO^ttlcj; 5 P b T i 

O3. PbZrOs, Pb (Mni/3 S b 2/3 ) O 
10 3 OH^xffliS^o 

CB2 3 *^aBO*2O*flft<0*«k:ckSP bT i 
03x PbZr03> Pb (M-ni/3 N b 2/3 ) O 
3 ^OH/nS^c^o 

■«*avrB« 



CB23 




20 40 60 80 

>PbZr03C-oi %) 




4 



